Exhaustive exercise decreases L-type calcium current by activating endoplasmic reticulum stress.
This study investigated effects of exhaustive exercise on L-type calcium current (ICa,L) and the putative intracellular cascade responsible for the effects. Rats were randomly divided into three treatment groups: sedentary (without exercise), exercised to exhaustion and salubrinal injection before each exhaustive exercise period. Exercise group rats were forced to swim until exhaustion each time for 9 days with 5% body weight attached to the head. Salubrinal (1 mg/kg) or an equivalent volume of placebo solution (dimethyl sulfoxide) was injected via the intraperitoneal route daily for the first 3 days, followed by subcutaneous injections of salubrinal (0.5 mg/kg) or placebo solution daily for 9 days (starting 30 min before exercise). After a 1-day recovery period, whole-cell patch clamping was used to investigate the L-type Ca2+ current (ICa,L), with sedentary control rats. Additionally, endoplasmic reticulum (ER) chaperone protein levels were analyzed. Exhaustive exercise triggered ER stress, demonstrated by elevated expression of ER stress markers: phospho-eIF2α, CCAT/enhancer-binding homologous protein (CHOP) and caspase-12. Compared to controls, ICa,L was inhibited by exhaustive exercise, which was blocked by salubrinal, a selective eIF2α dephosphorylation inhibitor used to inhibit ER stress. These results suggest that ER stress participates in regulation of ICa,L. However, exhaustive exercise did not change the voltage dependence of steady-state activation and inactivation of ICaL, and salubrinal infusion caused no difference in voltage dependence of steady-state activation and inactivation of ICa,L. Exhaustive exercise activates ER stress, thus inhibiting ICaL, which may change the action potential duration and contribute to proarrhythmia.